INTRODUCTION
Gas within shallow sediment can be derived fiom bacterial activity within the shallow sub-surface or migration kom deeper in a stratigraphic section. The identification of gas is important for several reasons, 1. samples can provide evidence for an active petroleum system 2. it may represent a geohazard for drilling or rig stability 3. it may act as an energy resource if deposits are large enough.
Recent marine survey work (SS0512005) on the RV Southern Surveyor in the Arafura Sea has led to the identification of a range of geophysical evidence for shallow gas. Sea floor and geochemical sampling carried out during the survey also provides supporting evidence for interpretations of various geophysical attributes. We have combined a range of data sets including, sub-bottom, side-scan, and multi-beam echosounder profiles with sea floor sampling to identify areas of shallow gas. Geophysical attributes have also been used to study these gas locations. Attribute processing of sub-bottom profile data is now being used as a valuable tool for the assessment of survey data.
METHOD AND RESULTS
A Topas PSI8 Parametric Sub Bottom Profiler fitted in a gondola below the hull was used to collect sub-bottom AESC2006, Melbourne, Australia.
profile data. Acquisition involved 'normal' transmit and 'internal' trigger modes coupled with a ping interval of 450 ms, using a Ricker pulse at 1.5 kHz frequency.
Pitch, roll, and heave were internally corrected and beam steering was not used. An Edge Tech 4200-FS 1201410 kHz dual frequency side-scan sonar was used to collect water column and sea-floor data. Bathymetric swath data was collected on a Kongsberg Simrad EM 300 multi-beam echo sounder fitted on a gondola below the Southern Surveyor. The nominal sonar frequency is 30 kHz with an angular coverage sector of 135 beams per ping at 1 degree.
A range of features was used for the identification of fluid flow within the shallow sub-surface (Hovland, 1992; Judd and Hovland, 1992; Schroot and Schuttenhelm, 2003 Where a combination of these features were identified we focused on assessing geophysical attributes at that site in the sub-bottom profile data to identify if the fluid flow feature was gas related.
Gas was identified based on multiple geophysical criteria. A coupling of low frequency, high amplitude and phase reversal in reflectors appears to provide strong evidence for shallow gas. Although processed data was initially used for screening and interpretation work we examine raw data before attribute processing. This is because data normally output by the TOPAS system has had filtering and Time Variant Gain applied in the post processing stage, whilst this makes a more interpretable section it can reduce the effectiveness and accuracy of attribute analysis. Figure 1 shows the use of these different processing stages to illustrate the benefits for gas identification.
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Within Figure 1A to C the enhanced reflections have reversed polarity and low frequency indicating that there is gas within the stratigraphic section.
Side-scan and echo-sounder data were examined for gas plumes within the water column. The absence of significant plume activity indicates that seepage may be passive. Direct sampling of methane and carbon dioxide gas within the upper 3-4m of section indicates that the gases within this depth range are from microbial activity. However, the geophysical attributes have identified gas deeper within the section and its source is not yet confirmed.
CONCLUSIONS
The analysis of sub-bottom profile data for geophysical attributes and correlation with mutli-beam and side-scan data has provided strong field evidence for shallow gas. Direct sampling of gas has been possible in some areas, conliming the presence of gas within the sedimentary section.
